Shaft drive unit, in particular an electrical drive unit for 



1 0/030530 

3Rec , dPCT/PTOi0 9 JAN 2002 
4U6 lj 



driving a wheel shaft with a transverse shaft structure ^^JD^ 

T^e invention relates to a shaft drive unit, in 
particular \i electrical drive unit for driving a wheel shaft 
with a tran^/erse shaft structure, in detail having the 
features from t^e preamble of claim 1, 



large number of embodiments are known for the 
design configuration and construction of electrical drives 
for vehicles! in particular hybrid drives for vehicles. 
Embodiments fcra: driving a front wheel shaft of a vehicle are 
in this case Preferably designed using a transverse shaft 
structure. The shaft drive unit in this case comprises an 
electrical drive machine which can be operated as an electric 
motor in the traation mode and is connected to the wheel 
shaft via a transmission unit. The power for operating the 
electrical drive machine is provided via a power supply 
system which, depending on the choice of energy source, may 
have various configurations. It is in this case feasible for 
the power source to be\in the form of an internal combustion 
engine, an energy storage unit or what is referred to as a 
fuel cell. In each case, Vn eans are required for transmitting 
the power to the electrical drive machine. In order to 
control the electrical drive machine, it has at least one 
converter unit associated with it, which converter units 
determine the magnitude of the torque and rotation speed 
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wndch can be delivered from the rotor of the electrical drive 
macMne . 

In embodiments with a transverse shaft structure, the 
rotor of the electrical drive machine is connected in a 
rotationally fixed manner to an input (when considered in the 
power flow direction in the traction mode) of the 
transmission unit. The output from the transmission unit is 
coupled in a rotationally fixed manner to the wheel shaft. 
^5S^^*I ' The expression wheel shaft in this case relates to 

a 

\jj the coupling to the wheels, which are connected in a 

a 

|h rotationally fixed manner to that shaft, so that there is no 

« relative movement between the wheels and the wheel shaft. 

» However, with regard to power transmission, the wheel shaft 



acts as an input drive shaft for the wheels, which are 



coupled in a rotationally fixed manner to it. However, the 
"J expression wheel shaft is used in the following text. The 

input drive to and the output drive from the transmission 
unit as well as the rotor of the electrical drive machine and 
the wheel shaft are arranged coaxially with respect to one 
another. Specifically, this means that, for example, the 
rotor of the electrical machine and the input to drive to the 
transmission unit enclose the wheel shaft. 

At least one converter unit is provided in order to 
drive the electrical machine, and can be arranged at any 
desired distance from the electrical machine, within the 
vehicle. The coupling is in this case provided via 
appropriately shielded electrical cables. In order to ensure 
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reliable operation, cooling water lines must then also be 
provided, in addition to the electrical cables, between the 
converter units, in order to provide a separate cooling 
circuit. Owing to the physical separation, the line and cable 
routing required for this purpose is generally also very 
expensive and complicated. Furthermore, long cable runs also 
mean an increase in the frequency- dependent effects of 
electrical, magnetic or electromagnetic fields on the 
M environment, in particular on living beings and technical 

.ses. 

u 

□ systems. This effect, which can be summarized by the 

UJ 

Q expression electromagnetic compatibility, is defined by 

m 

\jj numerous national and international standards. Appropriate 

G 

'r shielding must be provided in order to comply with the limit 

values specified in this case. However, this is independent 
J** of the line and cable routing and may differ to a very major 

j ;p extent from one particular application to another, in which 

case the EMC shielding must be implemented as an additional 
feature, with different boundary conditions, for each 
application. A further major disadvantage of these 
embodiments is that the reliability of the overall system 
decreases as the length of the cooling water lines and/or the 
electrical connecting cables increases, and this is due, 
inter alia, to the larger area on which insulation damage can 
occur on electrical cables, and over which leakages can occur 
in the cooling circuit. 

By analogy, this statement also applies to the 
association of braking resistor units with the electrical 
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drive machine, with these braking resistor units converting 
the electrical power to thermal energy in the generator mode. 
In this case as well, there is a requirement for these 
braking resistor units to be integrated in the drive system 
in an optimum manner. Since they are electrically coupled to 
the electrical machine, the same problems as those which 
occur in the arrangement of the converter units exist in 
embodiments where considerable physical distances are 
involved. 

The invention is thus based on the object of further 
developing an embodiment of a shaft drive unit, in particular 
of an electrical drive unit, for driving wheel shafts of a 



ii 

5a f vehicle in such a manner as to achieve optimum utilization of 



physical space by the components which can be associated with 
□ the electrical drive machine, while at the same time ensuring 

m 

freedom from disturbance with regard to the other components 
required for the method of operation of the vehicle. In this 
case, these additional components are intended to be arranged 
in a simple manner, and to be as independent as possible with 
regard to the configuration of the vehicle. The cable 
connections required for electrical coupling between the 
electrical machine and the braking resistor unit, and between 
the electrical machine and the converter unit, are intended 
to be reduce to a minimum and, furthermore, the [lacuna] for 
a cooling system for cooling the ^cables and for transporting 
the heat produced in the braking resistor unit to be kept as 
low as possible. 
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The solution according to the invention is 
characterized by the features of claim 1. Advantageous 
refinements are specified in the dependent claims. 

The shaft drive unit, in particular the electrical 
drive unit for driving a wheel shaft of a vehicle, comprises 
at least one electrical drive machine with at least one rotor 
and one stator, and a transmission unit which is connected 
between the electrical drive machine and the wheel shaft, 

□ when considered in the power flow direction in the traction 

□ 

! 3 y mode. The rotor of the electrical drive machine is connected 

^ at least indirectly in a rotationally fixed manner to an 



w 

Q 

g 



input of the transmission unit, which is also referred to as 
an input drive, that is to say it is coupled either directly 
or with the interposition of further power-transmitting 
elements. One output of the transmission unit, which is also 

□ 

fU referred to as the output drive, is connected at least 

indirectly in a rotationally fixed manner to the wheel shaft. 
This means that the rotationally fixed connection is produced 
either directly from the output drive from the transmission 
unit to the wheel shaft, or else with the interposition of 
further power transmitting elements. The rotor of the 
electrical machine, the input drive to the transmission unit, 
the output drive from the transmission unit and the wheel 
shaft are arranged coaxially with respect to one another. In 
order to drive the electrical machine, it has at least one 
associated converter unit. The electrical machine has an 
associated braking resistor unit, in order to convert the 



electrical energy produced in it during generator operation 
into thermal energy. According to the invention, the 
electrical drive machine forms a physical unit with the 
converter unit, while the braking resistor unit is arranged 
around the input or output drive shaft of the electrical 
machine or the wheel shaft, in particular its circumference. 
The definition input or output drive shaft in this case 
always relates to the direction of the power flow in the 
motor and generator mode of the electrical machine. This 
expression in this case does not necessarily cover only 
elements in the form of shaft ends, but also includes the 
rotating elements which can carry out the function of the 
input or output drive shaft. 

The solution according to the invention allows a 
shaft drive unit to be provided which is configured for 
optimum utilization especially with regard to the available 
physical space. The available physical space, which need not 
be made available for other power- transmitting elements, is 
generally utilized in this case. This solution makes it 
possible to integrate at least one braking resistor unit in 
the drive train in the vehicle with as little complexity as 
possible, irrespective of the given installation conditions, 
in an area which is generally not used. In this area between 
the wheel shaft and the electrical machine, which acts as a 
drive motor in the traction mode, there is also no need to be 
concerned about obstructions to the operation of other 
elements relating to the implementation of the functionality 



of the vehicle. The connection lines required for electrical 
coupling can in this case be kept very short. The EMC 
shielding can be implemented jointly for the entire unit 
comprising the electrical machine, which acts as the drive 
motor in the traction mode, and the braking resistor unit. 
This also applies to the additional integration of the 
converter unit in the electrical machine. Furthermore, it is 
possible to produce the totality of the electrical machine, 
which acts as a drive motor in the traction mode, together 
with the braking resistor unit and the converter unit as a 
prefabricated unit, and to offer them in this form. 
Integration in drive systems is thus cost-ef f ectively 
possible in a very simple manner irrespective of the options 
for attachment of these additional functional elements to the 
vehicle frame or other elements. 

The arrangement options or integration options for 
the converter unit and braking resistor unit will be 
considered separately, in their own right, in the following 
text. The braking resistor unit is arranged on the housing of 
the electrical machine, which acts as a drive motor. There 
are a wide range of options for the coupling to the housing. 
This is preferably done mechanically by flange-connection of 
the braking resistor unit to the housing. However, it is also 
feasible if the electrical coupling option between the 
braking resistor unit and the electric motor is configured 
appropriately, for example in the form of an electrical plug 
connection, to use these means for attachment as well. 



However, in this case it necessary for the electrical machine 
to be configured appropriately with respect to the means for 
electrical coupling. 

Each electrical machine which acts as a drive motor 
has either one or more associated braking resistor units. 
Depending on the design configuration of the braking resistor 
unit, this unit is, in one embodiment, arranged grouped with 
a number of braking resistor units in an annular shape around 
the input or output drive shaft of the electrical machine 
which acts as a drive motor or, alternatively, they are 
arranged alongside one another in the axial direction, when 
viewed with the drive system in the installed position. 

One advantage of the former case is that, in terms of 
their geometrical configuration, conventionally designed 
braking resistor units can be integrated individually or 
jointly in the drive train in the manner according to the 
invention. 

However, it is preferable to choose a configuration 
for the electrical braking resistor unit which is suitable 
for at least partially enclosing the input or output drive 
shaft, with an annular configuration of the braking resistor 
unit preferably being desirable. The braking resistor unit 
can then be arranged coaxially with respect to the input or 
output drive shaft of the electrical machine which acts as a 
drive motor. This arrangement option represents the best 
variant with regard to provision of the connecting elements 
and the required physical space. 
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For the situation where a number of braking resistor 
units are required, these are likewise preferably configured 
in an annular shape and are of modular construction such 
that, when viewed in the installed position, they are 
arranged alongside one another in the axial direction and 
coaxial ly with respect to the input or output drive shaft of 
the electrical machine, which acts as a drive motor. The 
individual resistor units are most easily coupled to one 

Q another in this case via interlocking and force-fitting 

O 

UJ connections. 

□ 

Ijj In the annular configuration of the braking resistor 

UJ 

g unit, it is necessary to ensure that the internal diameter of 

g the braking resistor unit is designed such that it is 

-E 

1*2 possible for it to enclose the input or output drive shaft of 

Iff 

the electrical machine, which acts as a drive motor. 
j ^ Depending on the dimensions in the axial direction, that is 

to say the extent of the braking resistor unit away from the 
housing wall of the electrical machine, it is possible for 
the braking resistor unit to enclose not only the input or 
output drive shaft of the electrical machine which acts as a 
drive motor, but also the coupling to the shaft train which 
may be connected to it, or to some other transmission 
element. The coupling between the input or output drive shaft 
of the electrical machine and the shaft train or some other 
element for power transmission, for example a rotation 
speed/torque conversion or transmission device, can be 
designed in a wide range of ways. In the simplest case, both 
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- the shaft train or rotation speed/torque conversion or 
transmission device, in particular their connecting shaft, 
and the input or output drive shaft of the electrical machine 

- each have a flange-like end region, in which case the two 
flange-like end regions can be coupled to one another with an 
interlock and/or force fit. However, configurations with 
coupling or clutch devices are also feasible. 

The solution according to the invention for drive 
systems with at least one electrical machine which can be 
operated as a motor and generator and can be coupled via a 
shaft train at least indirectly to at least one wheel which 
can be driven can be used, irrespective of the nature of the 
power supply which is used in the traction mode and 
determines the nature of the drive system. Integration is 
thus possible in 

a) diesel-electric drive systems, 

b) drive systems with a fuel cell drive, 

c) drive systems with an external electrical power supply, 
for example from an overhead line. 

In the first -mentioned case, an internal combustion 
engine acts as an energy source and can be mechanically 
coupled to an electrical machine which can be operated as a 
generator in the traction mode. The electrical machine which 
can be operated as a generator can be electrically coupled to 
the electrical machine which acts as a drive motor. The 
electrical coupling is provided via a voltage intermediate 
circuit . The electrical machine which can be operated as a 



generator and the electrical machine which acts as a drive 
motor in the traction mode have associated devices (which are 
appropriate for controlling the electrical power which can be 
produced or consumed) in the form of converters, which may be 
controllable . 

In the case of the second option, mentioned at b) , 
chemical energy is converted to electrical energy via a fuel 
cell unit, and can be used for supplying the electrical 
machine which acts as a drive motor. 

In the case of the energy source mentioned at c) , 
electrical power is provided from an external network, which 
is used for supplying the electrical machine which acts as a 
drive motor. 

There are a wide range of options for the specific 
design implementation of the overall drive system, and these 
are within the abilities of a responsible person skilled in 
the art, in accordance with the operational requirements. 

The combination of the electrical machine and 
converter unit to form a physical unit may likewise be 
carried out in a different way. In this context, the 
expression physical unit means a combination of the 
electrical machine and of the converter unit which is 
associated with it, and is distinguished in that, from the 
physical point of view, there is no physical separation, that 
is to say the converter unit is arranged in the region of the 
electrical machine, in particular in its housing, and touches 
it, irrespective of- the connecting cables which may be 
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required for the electrical coupling. The components 
associated with the converter unit are generally combined in 
one housing. An electrical coupling to the electrical machine 
can be provided via appropriate connections. For this 
purpose, the converter unit has appropriate means preferably 
in the form of screw connections. A physical unit may be 
formed from an electrical machine and an associated converter 
unit in various ways . The essential feature is that there is 
always an electrical coupling. In addition, it is possible to 
connect the converter unit mechanically to the electrical 
machine. The following variants are feasible for providing 
the coupling: 

interlocking, 

force-fitting, 

integral material connection. 

The specific embodiment may include a combination of 
these coupling options. In the simplest case the mechanical 
coupling between the converter unit and the electrical 
machine associated with it is provided via the means for 
electrical coupling. In this case, the means for mechanical 
coupling are formed together with the means for electrical 
coupling by the same component, or the same components. This 
means, for example, that the provision of an electrical screw 
connection at the same time allows mechanical coupling 
between the electrical machine and the converter unit 
associated with it. In this case, the corresponding 
arrangement of the converter unit and the configuration of 
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the electrical coupling allow the converter unit to be 
supported on the electrical machine. 

Furthermore, it is possible to associate the means 
for electrical coupling and the means for providing the 
mechanical coupling with different components. In the 
simplest case, the mechanical coupling is for this purpose 
provided via means which allow coupling between the housing 
of the converter unit and the housing or some other 
supporting element for the electrical machine. These may be 
interlocking, force-fitting and/or formed by an integral, 
material connection. This offers the advantage of a fixed 
association between the converter unit and the electrical 
machine, in which case the entire unit comprising the 
electrical machine and converter unit can be offered 
preassembled as a module, and in a form which can be handled 
on its own. 

A detachable connection is preferably used. This 
offers the advantage of simple replacement in the event of 
defects and/or when adaptation is desired to other boundary 
conditions which require the use of a different type of 
converter unit. 

The converter units themselves can in this case be in 
the form of inverter units of different types. In the 
simplest case, a converter unit comprises at least one diode 
rectifier device. This may in turn have arms in which a 
number of diodes are connected in parallel and/or in series. 
In this case, diodes- of the same type are preferably used. 
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Reference should be made to the known relevant specialist 
literature for further options relating to the configurations 
of converter units, in particular inverter units. 

Depending on the configuration of the electrical 
machine, the embodiment and the number of braking resistor 
units, there are various options for the specific arrangement 
of the converter unit and of the braking resistor units on 
the electrical machine. If the braking resistor units are 
arranged eccentrically on one of the end surfaces of the 
electrical machine, it is feasible for the converter unit 
likewise to be integrated in the area of this end surface 
such that the converter unit is likewise provided on the 
circumference of the wheel shaft or the input or output drive 
shaft of the electrical machine. Otherwise, it is possible, 
depending on the coupling and arrangement of the electrical 
machine and transmission unit with respect to one another, to 
integrate the converter unit, or the combination of the 
electrical machine and converter unit, at any desired point 
in the region of the external circumference. In the case of 
configurations with a transverse shaft construction, the 
transmission unit and the electrical machine are preferably 
arranged physically immediately adjacent to one another. In 
this case, the housings of the two units - the transmission 
unit and the electrical machine - are preferably flange- 
connected to one another. In this case, at least the braking 
resistor unit is arranged on that end surface of the 
electrical machine which faces away from the transmission 
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unit. If sufficient physical space is still available, the 
converter unit is likewise arranged either on the end surface 
or on the circumference of the electrical machine. However, 
if it is arranged on the circumference, an embodiment is 
chosen which, in the installed position, is characterized in 
that the converter unit is arranged in front of or behind the 
electrical machine, in a side view of the vehicle. 

The solution according to the invention will be 

I|* explained in the following text with reference to figures in 

0 which, in detail: 



Figure 1 shows, in a simplified form using a section 

l a sj illustration, one preferred embodiment of a shaft 

O 

M drive designed according to the invention; and 

\ Z J 

,J5 Figures 2a and 2b show alternative embodiment and arrangement 

U 

jfl options, compared to one another, for braking 

n$H4-£ J} resistor units . 

Figure 1 uses an axial section to show the basic 
design of a shaft drive unit 1 designed according to the 
invention, in particular in the form of an electrical drive 
unit 2 for driving a wheel shaft 3 with a transverse shaft 
structure. The shaft drive unit 1 comprises at least one 
electrical machine 4, which acts as a drive motor in the 
traction mode, in particular an electric motor and a 
transmission unit 5 coupled to it. The transmission unit 5 is 
in this case arranged between the electrical machine 4 and 
the wheel shaft 3 which is to be driven. The expression wheel 
shaft is in this case chosen with respect to the wheels since 
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the wheel shaft can be coupled in a rotationally fixed manner 
to the wheels, that is to say there is no relative movement 
between the wheel and the shaft. However, with respect to its 
operation, this acts as an input drive shaft. The electrical 
machine 4 has at least one rotor 6 and one stator 7, with the 
rotor 6 being connected in a rotationally fixed manner to an 
input 8 of the transmission unit 5, when viewed in the power 
. flow direction in the traction mode. This input 8 acts as an 

|j[ input drive for the transmission unit 5, when viewed in the 

W power flow direction in the traction mode. 

P 

The electrical machine 4 is preferably in the form of 

UJ 

□ a transverse flux machine. This allows a high power density 

Q with a small physical height, and is thus optimally suitable 

i 

for use in a motor vehicle. The transmission unit 5 

i.s J 

•q furthermore has at least one output 9 which, when viewed in 

m 

the power flow direction in the traction mode, acts as an 
output drive from the transmission unit 5 and is connected at 
least indirectly in a rotationally fixed manner to the wheel 
shaft 3. In detail, this means that the output 9, that is to 
say the output drive from the transmission unit 5, is either 
connected directly in a rotationally fixed manner to the 
wheel shaft 3, or else further power transmission elements 
are connected inbetween. In the illustrated case, the 
transmission unit 5 has a differential 25, which is coupled 
to one output 24 of the epicyclic gear stage 23, in addition 
to the epicyclic gear stage 23 itself. The input 8 of the 
transmission unit 5 is in this case formed by the sun wheel 
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23.1 of the epicyclic gear stage 23. The web 23.2 acts as an 
output 24, and is connected to an input 2 7 of the 
differential 25. The differential 25 has two outputs 26.1 and 
26.2, which at the same time form the outputs 9.1 and 9.2 of 
the transmission unit 5, and are coupled in a rotationally 
fixed manner to the wheel shaft, in particular to the 
individual wheel shaft parts 3.1 and 3.2, which are each 
connected in a rotationally fixed manner to one wheel. 

In the case of the transverse shaft structure, at 
least the rotor 6 of the electrical machine 4 - the input 
drive 8 of the transmission unit 5, the output drive or 
drives 9.1 and 9.2 of the transmission unit 5 and the wheel 
shaft 3 or the wheel shaft parts 3.1 and 3.2 - are arranged 
coaxially with respect to one another. The transmission unit 
5 is preferably arranged coaxially with respect to the wheel 
shaft 3. However, configurations are also feasible in which 
the transmission unit has a design which is substantially 
asymmetric with respect to the wheel shaft 3 . 

In order to convert the electrical power (which has a 
"braking" function over at least a part of the operating 
range) produced in the generator mode by the electrical 
machine 4, which acts as a wheel drive motor in the traction 
mode, into thermal energy for different applications, the 
electrical machine 4 has at least one associated braking 
resistor unit 10. This braking resistor unit 10 is arranged 
on the electrical machine 4, and is preferably designed such 
that it can be flange-connected to it. Furthermore, the 
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electrical drive machine 4 has at least one associated 
converter unit 11 for drive purposes, in particular in order 
to influence the rotation speed/torque conversion. In 
addition, according to the invention, the converter unit 11 
is either arranged directly on the electrical machine 4 or is 
integrated in it, and hence, together with this electrical 
machine, forms a physical unit 20. 

In the illustrated embodiment, the braking resistor 
unit 10 on the housing 12 of the electrical machine 4 is 
arranged on that end face 13 of the housing 12 which faces 
away from the transmission unit 5. In this case, the 
arrangement in the radial direction is produced with respect 
to the rotation axis R E of the electrical machine 4, 
preferably in a region between the rotation axis R E and the 
external circumference 14 of the housing 12 of the electrical 
machine. An extent considerably beyond the external 
circumference 14 in the radial direction is likewise 
feasible. However, it is preferable to aim for configurations 
which do not, or do not significantly, go beyond the region 
defined in the height direction by the dimensions of the 
electrical machine and the transmission unit 5. The braking 
resistor unit 10 is in this case arranged around the 
circumference of the input drive or output drive shaft 2 8 of 
the electrical machine 4 or of the wheel shaft 3. In this 
embodiment, physical space which exists in any case but 
cannot be used for other power- transmitting elements is used 
in an ideal manner for accommodation of power elements. The 



braking resistor unit 10 can be electrically coupled to the 
electrical machine 4. The definition of the input or output 
drive shaft of the electrical machine 4 is in this case 
always considered in the direction of the power flow in the 
motor and generator mode. This expression does not in this 
case necessarily mean only elements in the form of shaft 
ends, but also rotating elements which can carry out the 
function of the input or output drives. This solution, in 
conjunction with a drive unit with a transverse shaft 
structure, allows the braking resistor unit 10 to be 
integrated with little complexity and independently of the 
given installation conditions in the vehicle, in an area of 
the drive train which previously had no purpose whatsoever. 
In this area between the electrical machine 4, which acts as 
a wheel -drive motor, and the wheel shaft, there is also no 
need to be concerned about any obstructions to the operation 
of other elements for providing the functionality of the 
vehicle. The cable connection or cable connections required 
for electrical coupling can be kept very short. The EMC 
shielding can be provided jointly for the entire unit 
comprising the electrical machine 4, which acts as a drive 
motor in the traction mode, and the braking resistor unit 10. 

There are a large number of options for the coupling 
to the housing 12. This is preferably done mechanically by 
flange -connection of the braking resistor unit 10 to the 
housing 12. However, it is also feasible, if the electrical 
coupling option between the braking resistor unit 10 and the 



electrical machine 4 is configured appropriately, for example 
in the form of an electrical plug connection, to use these 
means for attachment as well. This is dependent on the 
electrical machine 4, which acts as a drive motor, being 
configured in an appropriate manner with respect to the means 
for electrical coupling. 

Each electrical machine 4 which acts as a drive motor 
has at least one associated braking resistor unit, and 
preferably a number of such braking resistor units 10.1 to 
10. n. Depending on the design configuration of the braking 
resistor unit 10 or units 10.1 to 10. n, it or they are 
arranged, in one embodiment, with a number of braking 
resistor units 10.1 to 10. n either in an annular shape one 
behind the other around the circumference of the wheel shaft 
3 as shown in Figure 2a, or else in each case around the 
circumference of the wheel shaft, viewed in the axial 
direction when the shaft drive unit 1 is in the installed 
position, but arranged alongside one another. This embodiment 
is shown in a view from the side according to Figure 1 in 
Figure 2b, but illustrated in a considerably simplified form. 
The individual resistor units 10.1 to 10. n are in this case 
preferably combined to form a physical unit 15, which is 
flange-connected to the end surface 13 of the electrical 
machine 4. In this case, they are attached by means of 
interlocking and/or force-fitting connections. The individual 
braking resistor units 10.1 to 10. n are preferably designed 
identically in terms of their design configuration and 



dimensions. Their dimensions in the radial direction are 
preferably designed such that they do not extend beyond a 
size which corresponds to the size of the external 
circumference 15 of the electrical machine 4. The radial 
extent is preferably in the region between the external 
circumference 16 of the wheel shaft, or of a part 17 of the 
housing 12 of the electrical machine 4 which loops around it, 
and the external circumference 14 of the electrical machine 
4. In both the embodiments illustrated in Figures 2a and 2b, 
the end surface 13 of the housing 12 is free of the 
arrangement of the converter unit 11. This is associated with 
the electrical drive machine 4 in another region of its 
external circumference on the housing 12. When viewed in the 
installed position in the vehicle, it is preferably arranged 
in front of or behind the electrical machine 4, in a side 
view. A configuration such as this is shown in Figure 2b. 

Another arrangement option, which is not shown here, 
for the braking resistor unit and/or the converter unit 11 if 
the electrical drive machine 4 and the transmission unit 5 
have considerably different dimensions in the radial 
direction is to arrange them on the end face, which faces the 
transmission unit, above the transmission unit. However, in 
one particularly advantageous refinement, the converter unit 
11 and the electrical machine 4 form a physical unit. There 
are a wide range of options for the design configuration of 
the combination of the electrical machine 4 and the converter 
unit 11 to form a physical unit 20. In particular, the 



specific configuration of the electrical coupling and of any- 
additional mechanical coupling between the converter unit 11 
and the electrical machine 4 are within the knowledge of a 
person skilled in the art in this case and are carried out 
depending on the application and the characteristics of the 
standardized elements that are used. The unit 20 is in this 
case provided at least by the electrical coupling between the 
converter unit 11 and the electrical machine 4. For this 
purpose, the electrical machine has four connections 21, 
which are not shown in detail here but which, when coupled, 
are operatively connected to respectively complementary 
connections on the converter unit 11 associated with them. In 
a corresponding way to the arrangement of the converter unit 
11 on the electrical machine 4, it is possible to fix the 
converter unit 11 on the electrical machine 4 just by the 
means for providing the electrical coupling between the 
converter unit 11 and the electrical machine 4. The means for 
electrical coupling, which comprise mutually complementary 
connection elements, then at the same time form the means for 
the mechanical connection between the converter unit 11 and 
the electrical machine 4. Furthermore, configurations which 
are not described in detail here are feasible, in which means 
are provided for additional mechanical' coupling between the 
converter unit 11 and the electrical machine 4. In the 
simplest case, this is provided by an additional attachment 
of the converter unit 11, for example of the housing 22 of 
the converter unit, to the electrical machine 4. The specific 



configuration of the coupling is in this case within the 
knowledge of a person skilled in the art and, in detail, 
depends on the converter units provided for that application, 
in particular their dimensions and weight and the arrangement 
on the associated electrical equipment. 

The solution according to the invention can be used 
particularly advantageously in a shaft drive configuration 
for use in vehicles, in particular passenger vehicles, with 
the electrical machine 4 preferably being in the form of a 
transverse flux machine, that is to say an alternating 
current machine with transverse flux guidance. 
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List of reference symbols 

1 Shaft drive unit 

2 Electrical drive unit for driving a wheel 

shaft with a transverse shaft structure 

3, 3.1, 3.2 Wheel shaft 

4 Electrical machine which acts as a drive 
machine in the traction mode 

5 Transmission unit 

6 Rotor 

7 Stator 

8 Input to the transmission unit 
9.1, 9.2 Output from the transmission unit 

10 Braking resistor unit 

11 Converter unit 

12 Housing 

13 End surface 

14 External circumference 

15 Physical unit 

16 External circumference of the wheel shaft 

17 Part, enclosing the wheel shaft, on the 
housing 12 

20 Unit 

21 Connections 

22 Connecting elements 

23 Epicyclic gear stage 

24 Output 



Differential 

Output , differential 

Input , differential 

Input or output drive shaft of the electrical 
machine 



